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ABSTRACT
Purpose: The World Health Organization’s (WHO’s) global trachoma elimination programme
recommends mapping of trachoma at district level for planning of elimination activities in
affected populations. This study aimed to provide data on trachoma prevalence for the Area
Councils of Nigeria’s Federal Capital Territory (FCT).
Methods: Using the Global Trachoma Mapping Project (GTMP) protocols, in March and April 2014,
we conducted a population-based cross-sectional survey in each of the six Area Councils of FCT.
Signs were defined based on the WHO simplified grading scheme.
Results: 98% to 100% of the targeted households were enrolled in each Area Council. The number
of children aged 1–9 years examined per Area Council ranged from 867 to 1248. The number of
persons aged ≥15 years examined ranged from 1302 to 1836. The age-adjusted prevalence of
trachomatous inflammation—follicular in 1–9-year-olds was <5% in each Area Council. The age-
and gender-adjusted prevalence of trichiasis in those aged ≥15 years ranged from 0.0% to 0.3%;
two Area Councils (Gwagwalada and Kwali) had prevalences above the 0.2% elimination thresh-
old. The proportion of households with access to improved latrines and water sources ranged
from 17 to 90% and 39 to 85% respectively.
Conclusions: Gwagwalada and Kwali Area Councils need to perform more trichiasis surgeries to
attain the trichiasis elimination prevalence target of 0.2% in persons aged ≥15 years. No Area
Council requires mass antibiotic administration for the purposes of trachoma’s elimination as a
public health problem. All Area Councils need to accelerate provision of access to improved water
sources and latrine facilities, to achieve universal coverage.
KEYWORDS
Trachoma; trichiasis; water
and sanitation; GET2020;
SDGs; Global Trachoma
Mapping Project
Introduction
Trachoma, a neglected tropical disease,1 is a chronic
conjunctivitis caused by Chlamydia trachomatis, and
the leading infectious cause of blindness. It
accounted for 1.4–3% of the global burden of blind-
ness in 2010.2,3 To attain global elimination of tra-
choma by the year 2020 (GET2020), mapping of
trachoma is required at district level in areas sus-
pected of being endemic, in order to plan for the
implementation of elimination activities.4 Such pre-
valence data are also a useful advocacy tool for
engaging relevant stakeholders.5 The Federal
Capital Territory (FCT) of Nigeria had not pre-
viously been mapped for trachoma. It is located in
the central part of the country and in 2011 had an
estimated population of 2,238,7516 living in six Area
Councils (ACs).
This article reports the findings of the Global
Trachoma Mapping Project (GTMP)7,8 in FCT.
The objectives of the study were to determine the
prevalence of active (inflammatory) trachoma in
children aged 1–9 years in each of the six ACs; to
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determine the prevalence of trichiasis in persons
aged ≥15years in each of the six ACs; and to assess
the prevalence of household-level access to water
and sanitation facilities in each of the six ACs.
Subjects and methods
We conducted a population-based cross-sectional pre-
valence survey using the GTMP protocol (version 2)7 in
each AC. Fieldwork was conducted in the months of
March and April 2014.
Sample size
For each AC, as for evaluation units elsewhere in Nigeria,
we estimated that a sample of 25 households in each of 25
clusters would facilitate assessment of 1019 children aged
1–9 years, allowing for non-response. 7,9–14
Ethical considerations
The ethics committee of the London School of Hygiene
& Tropical Medicine (LSHTM) (reference 6319) and
the National Health Research Ethics Committee of
Nigeria (reference NHREC/01/01/2007) granted
approval for the study. The FCT Health Services
Department granted administrative permission.
Consent of participants was obtained and documented
in the LINKS Android smartphone app.7 Trachoma
graders cleaned their hands with an alcohol-based gel,
between examination of successive persons. Subjects
diagnosed with trichiasis were appropriately referred,
and 1% tetracycline eye ointment was offered to those
with conjunctivitis, including active trachoma.
Sampling design
A two-stage cluster random sampling design was
employed, with probability- proportional-to-size sys-
tematic selection used to identify 25 clusters in each
AC. In each cluster, 25 households were selected using
compact segment sampling. All residents of each
selected household aged ≥1 year who had lived in the
area for at least 6 months were enumerated. At each
house, the head of the household or another appropri-
ate adult household member was asked questions on
access to water and sanitation, using GTMP protocols;
the latrine, if present, was inspected.7 Survey definitions
were as described elsewhere.7 Trachoma was graded
using the WHO simplified grading scheme,15 2.5×
loupes, and sun- or torch-light.
Data management
All collected data were directly entered into an Android
phone via the LINKS app, and from there uploaded to
the GTMP server. Data were then cleaned and analysed
by the GTMP data manager (RW) to determine the
prevalences of trachomatous inflammation—follicular
(TF) and trachomatous inflammation—intense (TI) in
children aged 1–9 years, and of trichiasis in persons
aged ≥15 years. Prevalences of TF and TI were adjusted
for age in 1-year age bands, while the prevalence of
trichiasis was adjusted for gender and age in 5-year age
bands. The trichiasis burden was calculated for each AC
as the product of the trichiasis prevalence and the
estimated number of resident persons aged ≥15 years,
with the latter determined by multiplying the AC’s total
population estimate at last census by 0.5986 We calcu-
lated the confidence intervals for each LGA by boot-
strapping, with replacement, 10,000 resamples of 25
clusters; using the adjusted cluster-level proportions of
each sign to generate prevalence estimates for each
resample; and fixing the 2.5th and 97.5th centiles of
the distributions of estimates as the lower and upper
confidence interval bounds, respectively.
Results
The response rate for households surveyed ranged from
98% in Abaji to 100% in Abuja Municipal. The number
of children aged 1–9 years examined per AC ranged
from 867 in Gwagwalada to 1248 in Abaji. The number
of persons aged ≥15 years examined ranged from 1302
in Bwari to 1836 in Abaji.
Prevalence of trachoma
The age-adjusted prevalence of TF and TI in children
aged 1–9 years and the age- and gender-adjusted pre-
valence of trichiasis in persons aged ≥15 years, are
shown for each AC in Table 1. The prevalence of TF
was <5% in each AC, while the prevalence of trichiasis
was ≥0.2% only in Kwali (0.2%) and Gwagwalada
(0.3%) (Figures 1 and 2).
Prevalence of access to water and sanitation
Table 2 shows water and sanitation coverage in each
AC. Residents of Kuje had the worst access to improved
water sources (39% of households) and latrines (17% of
households). For 28% of households in Abaji, the near-
est improved or unimproved source of washing water
to which they had access was further than one kilo-
meter from the residence.
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Discussion
The targeted sample size for determining the preva-
lence of TF was only obtained in two of the six AC-
level surveys that we report here (Table 1), because
the mean number of children resident per household
was lower than anticipated on the basis of available
census data. However, for each AC, the entirety of the
95% confidence interval for the TF prevalence esti-
mate in 1–9-year-olds was well below the elimination
threshold of 5%16,(Table 1), and point estimates for
prevalence (rather than upper bounds of confidence
intervals) are generally accepted to be the figures used
for decision-making. We therefore feel justified in
saying that we have demonstrated the absence of
levels of active trachoma in Nigeria’s FCT that
would be considered significant to public health,
and that no AC requires mass drug administration
of antibiotics17 for the purposes of eliminating active
trachoma.
The urban and sub-urban nature of the FCT popula-
tion, with its relatively high standard of living, may
partly explain the paucity of active trachoma in these
surveys. There also seems to be limited risk of infection
being introduced from adjacent states: our findings in
FCT are comparable to those from GTMP-supported
surveys in neighboring Kaduna12 and Niger13 States, in
which the majority of Local Government Areas (LGA)
(including all those sharing borders with FCT) had TF
prevalences contemporaneously estimated to be <5%.
In Nasarawa State, which borders FCT to its east and
south, surveys conducted in 2007–2008 generated TF
prevalence estimates for 13 LGAs, eight of which were
≥5%, including four that were ≥10%.18 However, the
SAFE strategy19 has subsequently been implemented
where required in Nasarawa, and unpublished data
suggest that TF prevalences there are now considerably
lower than in 2007–2008. In short: in this part of
Nigeria, active trachoma appears to be controlled or
coming under control.
The trichiasis burden in FCT that we estimated was
generally low. Though the confidence intervals of our
prevalence estimates are quite wide, on the basis of our
data, two of six ACs (Gwagwalada and Kwali) need to
provide trichiasis surgical services to reach the elimina-
tion prevalence target of <0.2% unmanaged trichiasis in
persons aged ≥15years.16 In the absence of existing
community-based trichiasis surgery services and with
only one trained trichiasis surgeon in FCT, this will
require a specific initiative. There is a need to train and
certify at least two other trichiasis surgeons from the
pool of eighteen ophthalmic nurses available in FCT. In
addition to surgeon training and certification, FCTTa
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Health Services and its partners should work with pri-
mary eye care workers to determine the most effective
and efficient means of undertaking community-based
screening, counselling and referral of trichiasis patients
to certified surgeons.14,20–23 A participatory planning
meeting could be convened to review disease preva-
lence, service awareness and service utilization, leading
on to the development of a collaborative plan to
address the trichiasis burden.
Despite the relatively low prevalence of trachoma,
our data highlight the fact that access to water and
latrine facilities in and around Nigeria’s capital city is
inadequate, such that even the residents of Abuja
Municipal AC do not have 100% access to these
basic services. Though the prevalence of access was
highest in Abuja Municipal, the absolute number of
households that still lack access to improved water
sources or latrines was also highest there of any of
the six ACs included in this study (Table 3). From a
percentage coverage point of view, Kuje AC lagged
furthest behind the others, and particular attention
will need to be paid towards improving services
there.
It’s important to note that “access to an improved
water source” and “access to a latrine” are relatively
low bars to clear; the situation with respect to access
to safe and reliable services on the household premises
would be considerably worse. This presents a major
challenge for attainment of the Sustainable
Development Goals,24 for which access to “safely
managed” water and sanitation services is the target.
Government institutions responsible for WASH
should take the lead to convene periodic participa-
tory planning for the sector, inclusive of all stake-
holder groups. This should be driven by evidence,
including consideration, for example, of the data
presented here, in order to identify the most vulner-
able people.25 This may lead to delineation of sources
Figure 1. Prevalence of trachomatous inflammation-follicular (TF) in 1–9-year-old children, by Area Council, Federal Capital Territory,
Nigeria, Global Trachoma Mapping Project, 2014.
14 N. MUHAMMAD ET AL.
of finance and community strengths that could pro-
mote household ownership and use of latrines, as
well as exploration of roadblocks that hinder such a
process.26 It could also lead to consensus on how to
target efforts and how to better coordinate those
efforts amongst implementers. Alongside this work,
water provision at community level may be promoted
and supported.
This study has revealed that active trachoma is
not a public health problem in FCT and that rela-
tively few trichiasis surgeries are needed to attain
the threshold prevalence for trichiasis elimination in
each AC. There is a need to intensify efforts to
improve sustainable access to safe water and sanita-
tion, not only to ensure that active trachoma elim-
ination will be maintained, but to meet human
Figure 2. Prevalence of trichiasis in adults, by Area Council, Federal Capital Territory, Nigeria, Global Trachoma Mapping Project,
2014.
Table 2. Household-level water and sanitation coverage by Area Council, Federal Capital Territory,
Nigeria, Global Trachoma Mapping Project, 2014.
Proportion of households (%)
Area Council
Households
assessed (n)
Access to improved
washing water source
Washing water source
in yard or within 1km
Access to
improved latrine
Abaji 611 44 72 39
Abuja Municipal 625 85 99 90
Bwari 617 77 85 76
Gwagwalada 621 70 84 56
Kuje 623 39 86 17
Kwali 624 71 84 23
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rights, and to prevent a range of other water-related
health issues.
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